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Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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AMENDMENT NO. 1 FEBRUARY 1993 

TO 

IS 13439: 1992 ALLETHRIN — MOSQUITO MATS — 

SPECIFICATION 

( Page 1, clause 3.1.1 ) — Substitute the following for the existing matter 
under the clause: 

'The mat shall be made of hand-made paper or other cellulose material and blue 
in colour.' 

( Page 1, clause 3.1.2 ) — Substitute the following for the existing matter 

^Each mat shall be 35 1. 1 mm in length, 22 ± 1 mm in width and its thickness 
shall be 2.5 ±0.5 mm/ 

( Page 1, clause 3.2.1 ) — Substitute the following for the existing matter 

*When determined by the method prescribed in Annex A, the allethrin 
content ( mim ) in the mats shall be within ± 10 percent ( mim ) of the declared 
nominal value.' 

( Page 1, clause 5.2 ) — Substitute the following for the existing matter: 

'Each mat shall bear the name of the manufacturer or brand name or trade-mark.' 

( Page 2, clause A-4.3 line\) — Substitute *0.01 g' for *0.01 mg'. 
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AMENDMENT NO. 2 MAY 1993 

TO 

IS 13439 : 1992 ALLETHRIN — MOSQUITO MATS — 

SPECIFICATION 

( Second cover, foreword ) — Substitute the following for the existing 
matter: 

'TOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards, after the 
draft finahzed by the Pesticides Sectional Committee had been approved by the 
Food and Agricuhurc Division Council. 

Mosquito mats containing allethrin when heated on electrical heaters specially 
designed for the puq)ose will emit vapour of allethrin. 

The mosquito mats are generally manufactured to contain allethrin 4.0 percent 
(m/m) (J-isomer 95 percent, minimum (nt/m)]. 

The Registration Committee constituted under the Insecticides Act, 1968 by the 
Government of India, has granted registration to mosquito mats containing 
allethrin as an active ingrdient, after examining the toxicity data submitted by the 
applicant and satisfying itself that the product is safe to human lacings if used as 
prescribed. 

In the preparation of this standard, due consideration has been given to the 
provisions of the Insecticides Act, 1968 and the Rules framed thereunder. 
However, the standard is subject to the restrictions imposed under these wherever 
applicable. 

For the puq)ose of deciding whether a particular requirement of this standard is 
complied with, the final value, observed or calculated, expressing the result of a 
test or analysis, shall be rounded off in accordance with IS 2:1960 'Rules for 
rounding off numerical values (revised)*. The number of significant places 
retained in the rounded off value should l>e the same as that of the specified value 
in this standard.*' 



( FAD 1 ) 



2—39 BI8/ND/2008 



Indian Standard 



AMENDMENT NO. 3 SEPTEMBER 1994 

TO 

IS 13439:1992 ALLETHRIN —MOSQUITO 

MATS — SPECIFICATION 

( Page 1, clause 6) — Substitute the following for the existing: 

'When freshly manufactured material in bulk quantity is offered for inspection, 
representative samples of the material shall be drawn and tested as prescribed in 
IS 10627 : 1983 within 90 days of its manufacture. When the material is offered 
for inspection after 90 days of its manufacture, sampling shall be done as 
prescribed in IS 10627 : 1983. However, the criteria for conformity of the 
material when tested, shall be the limits of tolerances, as applicable over the 
declared nominal value and given under clause 3J!.l of the standard.' 
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AMENDMENT NO. 4 NOVEMBER 1999 

TO 

IS 13439:1992 ALLETHRIN —MOSQUITO 

MATS —SPECIFICATION 



Wherever the woids 'Allethrin Technicar appear, they should be read as 
'</-Allethrin Technkar. 
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AMENDMENT NO. 5 MAY 2002 

TO 

IS 13439 : 1992 ALLETHRIN — MOSQUITO MATS — 

SPECIFICATION 

( Amendment No. 4, November 1999 ) — £>elete and substitute the following 
for existing: 

.Substitute '</-Allethrin' for 'Allethrin' in the title and wherever appears in the 
.<standatYl 
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Pesticides j^ectional Committee, FAD 01 



FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized 
by the Pesticides Sectional Committee had been approved by the Food and Agriculture Division 
Council. 

Mosquito mats containing allcthrin when heated on electrical heaters specially designed for the 
purpose will emit vapour of allethrin. 

The mosquito mats are generally manufactured to contain allethrin 40 percent ( w/m ) 
[ ^/-isomer 95 percent, minimum ( mint ) ], 

In the preparation of this standard, due consideration has been given to the provisions of the 
Insecticides Act, 1968 and the Rules frame thereunder. However, the standard is subject to the 
restrictions imposed under these wherever applicable. 

For the purpose of deciding whether a particular requirement of this standard is complied with, 
the final value, observed or calculated, expressing the result of a test or analysis, shall be 
rounded off in accordance with IS 2 : 1960 *Rules for rounding ofl^ numerical values ( revised y. 
The number of significant places retained in the rounded off value should be the same as that 
of the specified value in this standard. 
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ALLETHRIN — MOSQUITO MATS — 
SPECIFICATION 



1 SCOPE 

This standard prescribes the requirements and 
the methods of sampling and test for mosquito 
mats containing allethrin. 

2 REFERENCES 

The following Indian Standards listed below are 
necessary adjuncts to this standard: 

IS No. Title 

1070 : 1977 Water for general laboratory 
use ( second revision ) 

10627 : 1983 Methods for sampling of 
pesticidal formulations 

3 REQUIREMENTS 

3.1 Phyaical 
3.14 Description 

The mats shall be made of cellulose material 
and light blue in colour. 

3.1.2 Dimensions 

Each mat shall be 35 ± 1 mm in length, 22 ± 1 
mm in width and its thickness shall be 2*5 
to 2*8 mm. 

3.2 Chemical 

3.2.1 Allethrin Content 

When determined by the method prescribed in 
Annex A» the allethrin content ( m/m ) in the 
mats shall not be less than ±10 percent ( m/m ) 
of the declared nominal value. 

3.2.2 Piperonyl Butoxide Content 

When determined by the method prescribed in 
Annex A, the piperonyl butoxide content (m/m) 
in the mats shall not be more than 2*0 percent 
{mfmy 

4 PACKING 

Each mat shall be packed individually in lami- 
nated polyester film or metal foils. The packed 



mats shall appear in strip form. Thirty packed 
mats shall be further packed in duplex-board 
box. 

5 MARKING 

5.1 Each box shall bear legibly and indelibly 
the following information in addition to any 
other details as is necessary under the Insecti- 
cides Act, 1968 and Rules: 

a) Name of the material; 

b) Indication of the source of manufacture; 

c) Batch number; 

d) Date of manufacture; 

e) Date of expiry; 

f) Total number of mats in the box; 

g) Nominal allethrin content, percent (m/m); 

h) Piperonyl butoxide content, percent 
(m/m); 

j) Directions for use, etc; and 

k) A cautionary notice as . worded in 
Insecticides Acty 1968 and Rules. 

5.2 Each mat shall bear the name of the 
manufacturer, brand name and trade-mark. 

6 SAMPLING 

Representative samples of the material ehall be 
drawn in accordance with IS 10627 : 1983. 

7 TESTS 

7.1 Tests shall be carried out by the methods 
referred in 3.2.1 and 3.2.2. 

7.2 Quality of Reagents 

Unless specified otherwise, pure chemicals and 
distilled water ( see 1070 : 1977 ) shall be 
employed in tests. 

NOTE— *Purc chemicals' shall mean chemicals 
that do not contain impurities which affect the 
results of analysis. 
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ANNEX A 

{Clauses 32.1 and 3.2.2 ) 

DETERMINATION OF ALLETHRIN AND PIPERONYL BUTOXIDE CONTENTS 



A-1 GENERAL 

Both allethrin and piperonyl butoxtde are 
extracted from the mat using toluene as solvent 
and estimated gas chromatographically using a 
hydrogen flame ionization detector. 

A-2 APPARATUS 

A-2.1 Gas Chromatograph 

Equipped with a hydrogen flame ionization 
detector and may be coupled to an integrator 
cum printer-plotter. Any gas chromatograph 
can be used with the following operating 
conditions, which may be varied subject to 
standardization: 

Co/«m/i — Glass, 50 cm length and 3 mm ID, 
packed with 5 percent OV — 101 on 
Chromosorb WHP ( 80-100 mesh ) 

Temperatures 

Injection port 240°C 

Column oven 210°C 

Detector 260X 

Gases and Corresponding Flow Rates 

Nitrogen ( carrier ) 30 ml/min 
Hydrozcn ( fuel ) 30 ml/min 

Air 300 ml/min 

A -2.2 Microlitre Syringe 

10 ^1 capacity. 

A-2.3 Mechanical Sliaker 

A-3 REAGENTS 

A-3.1 Reference Standard Allethrin 

Of known purity. 

A-3.2 Reference Standard* Piperonyl Butoxide 

Of known purity. 

A-3.3 Dibutyl Phthalate ( Internal Standard ), 
AR Grade 

Dissolve accurately weighed 1 g in SO ml 
acetone. 

A-3.4 Toluene 

Spectroscopic grade. 



A-4 PROCEDURE 

A-4.1 Preparation of Internal Standard Solution 

Weigh accurately 04 g of dibutyl phthalate 
into a clean 100-ml volumetric flask and made 
up the volume to 100 ml with toluene. 1 ml of 
the resultant solution will contain 4 mg of 
dibutyl phthalate. This will be used as a stock 
solution. 

A-4.2 Preparation of Allethrin Standard Solution 

Weigh accurately 0-04 g of allethrin reference 
standard into a clean 100-ml volumetric ilask 
and dissolve the material using about 40-50 ml 
of toluene. Add exactly 10 ml of internal 
standard solution and then make up the volume 
to 100 ml with toluene. 1 ml of the resultant 
solution will contain 0-4 mg of allethrin and 
0-4 mg of dibutyl phthalate. 

A-4.3 Preparation of Piperonyl Butoxide Standard 
Solution 

Weigh accurately 001 mg of piperonyl butoxide 
( PBO ) reference standard into a clean 100-ml 
volumetric flask and dissolve the material using 
about 40-50 ml of toluene. Add exactly 10 ml 
of internal standard solution and then make up 
the volume to 100 ml with toluene. 1 ml of the 
resultant solution will contain 010 mg of PBO 
and 0-4 mg of dibutyl phthalate. 

A-4.4 Extraction from the Mat and Preparation 
of Sample Solution 

A-4.4.1 Weigh accurately about 10 g of finely 
cut mat pieces and transfer into a 125-ml 
stoppered conical flask. Add approximately 
60 ml toluene and shake thoroughly for 
20 minutes on a mechanical, shaker. Carefully 
transfer the supernatant liquid into a clean 
100-ml volumetric flask. Wash the contents of 
the conical flask twice with 10 ml portions of 
toluene, adding the washings to the volumetric 
flask. Add exactly 10 ml of internal standard 
solution and make up the volume to 100 ml 
with toluene. Mix well. 

A-4.5 Estimation 

Inject a known volume of the standard solution 
and the sample solution with the help of a 
microlitre syringe. Measure the peak area of 
the internal standard, allethrin/PBO standard 
and the sample and calculate the contents 
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Figures 1 and 2, which are typical chromato- 
grams, may be referred. 



Sample Name All 


ethrin Mosquito Mat 


OVEN 




Temperature 


2iO^C 


INJECTOR 




Temperature 


240^C 


FID 




Block Temperature 


260°C 


Range 


10E(-11 ) 


Attenuation 


2 


FLAME GASES 




Hydrogen Flow Rate 


30 ml/min 


Air Flow Rate 


300 ml/min 


COLUMN 




Stationary Phase 


5% OV 101 


Type 


1/8" S.S 


Length 


1-6 feet 


CARRIER GAS 




Gas Used 


Nitrogen 


Flow Rate 


30 ml/min 


MISCELLANEOUS TEXT 




Name of the Compound 


Retention Time (min) 


Toluene ( solvent ) 


0-30 


Dibutyl phthalate 


1'43 


( internal standard ) 




Allcthrin 


203 


Piperonyl butoxide 


5-62 



A-S CALCULATION 
A-5.1 AUethrin CoDtent 

Allcthrin content, 
percent by mass 



M^ X A2 X A^ 



xP, 



where 

A/i = Mass in g of reference standard 

allcthrin; 
i4i == Peak area of internal standard in the 

reference standard allcthrin solution 

injected; 

A^ = Peak area of allcthrin in the sample 
solution injected; 

M^ =s Mass in g of sample taken for the 
test; 

A^ = Peak area of allcthrin in the reference 
standard allcthrin solution injected; 

A^ == Peak area of internal standard in the 
sample solution injected; and 

Py = Percent purity of reference standard 
allcthrin. 

A-5.2 Piperonyl Butoxide ( PBO ) Content 

PBO content, percent m, x A, y. A, ^ 

by mass = » > a a x P2 

M^ X A^ X A^ " 

where 

Afj = Mass in g of reference standard PBO; 

Ai = Peak area of internal standard in the 
reference standard PBO solution 
injected; 

A^ = Peak area of PBO in the sample 
solution rejected; 

iV/4 = Mass in g of sample taken for the 
test; 

A^ = Peak area of PBO in the reference 
standard PBO solution injected; 

Aq = Peak area of internal standard in the 
sample solution injected; and 

/>, = Percent purity of reference standard 
PBO. 
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S 
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2- 
3. 



ARREJ PKWD ATTN CHTSPD ZERO SLPSTV BSSTV 
6 4 4 1.0 10 32 16 



SKMSTV 

8 




1.43 <-.. £,Bp 
Al lethrin 



Standard 



4- 
5- 



Date : 1991.08 14 
Tim© : 05 : 28 : 43 




Data file : sample 01. dat 
Method file : method 1. mtd 


% 


id : AUethrin 
on Area & Height 




SI No. R. Time 


Height 


Area 




HTo/^ 


Area % 


Type 


AR/HT 


1 0-30 

2 1-43 

3 2-03 


294 944 
2 219 
1697 


-810 03404E08 
663 130 
635 169 




98-689 7 
0-742 5 
0-567 8 


98-422 5 
0-895 7 
0-771 7 


BB 

TTT 

BB 


0-189 
0-205 
0-257 



Total Peaks - 3 

Total Height » 298 860 

Total Area » .823 017 03E08 

Mul. Factor - 1.000 

DBP <= Dibutyl Phthalate ( Internal Standard ) 
Pio. 1 Typical Chromatooram for Standards 

HTREJ ARREJ PKWD ATTN CHTSPD ZERO 3LPSTV BSSTV SKMSTV 
5 6 4 4 1.0 10 32 16 8 

O" 

2* 

4- 

ii 

8- 

i2: 




-- DBF 



Al lethrin 




Piperonyl Butoxlde 



Date : 1991.08.14 
Time : 05 : 30 : 43 



Data file 
Method file 



Sample 02. dat 
; method 1. mtd 



id : AUethrin 
% on Area & Height 



SI No. 



R. Time 



Height 



Area 



HTo/^ 



Area % 



Type 



AR/HT 



1 
2 
3 
4 
5 



0*33 
0*92 
1-44 
202 
5-62 



294 656 

2 218 

3 930 
2 525 

233 



.992 127 68E 08 

478 031 

1 282 136 

931 195 

259 202 



97-066 2 
0-730 6 
1-294 6 
0*831 8 
0-076 7 



97-1119 
0-467 9 
1-255 
0-911 5 
0-253 7 



BB 



TTT 
BB 
BB 



0-231 
0148 
0-224 
0-253 
0-765 



Total Peaks = 5 

Total Height » 303 562 

Total Area - .102 163 33E 09 

Mul. Factor - 1.000 

Fio. 2 Typical Chromatooram on Mat Sample 
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Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote harmonious 
development of the activities of standardization, marking and quality certification of goods* and attending to, 
connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in any form 
without the prior permission in writing of BIS. This does not preclude the free use, in course of implementing 
the standard, of necessary details, such as symbols and sizes, type or grade designations. Enquiries relating to 
copyright be ^dressed to the Director (Publications), BIS. 

Review of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are also reviewed 
periodically; a standard along with amendments is reaffirmed when such review indicates that no changes are 
needed; if the review indicates that changes are needed, it is taken up for revision. Users of Indian Standards 
should ascertain that they are in possession of the latest amendments or edition by referring to the latest issue of 
'BIS Catalogue' and 'Standards: Monthly Additions'. 

This Indian Standard has been developed from Doc : No. FAD 1 (4161). 
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